Diagnostic accuracy of bone turnover markers as a screening tool for aseptic loosening after total hip arthroplasty.
Aseptic loosening is the most common cause of prosthesis failure after total hip arthroplasty (THA). We measured serum cross-linked carboxyterminal telopeptide of type I collagen (ICTP), tartrate-resistant acid phosphatase 5b (TRAP5b), dickkopf-1 (dkk-1) and sclerostin; and urinary α isomer of C-terminal cross-linked telopeptide of type I collagen (αCTX-I) to investigate their potential diagnostic value detecting aseptic loosening after THA. Biomarkers were measured in 24 subjects with aseptic loosening of THA versus 26 control subjects without loosening after THA. Serum ICTP in the loose group (7.04 ng/mL) was higher than controls (5.15 ng/mL), (p = 0.0007). ROC analysis demonstrated that a serum ICTP >5.5 ng/L had a sensitivity of 91% and specificity of 69% for detecting aseptic loosening (area under ROC curve = 0.77, p = 0.0001), resulting in a positive predictive value (PPV) of 73% and a negative predictive value (NPV) of 90%. Serum TRAP5b in the aseptic loosening group (4.17U/L) was higher than controls (3.44 U/L), (p = 0.03). A serum TRAP5b >2.46 U/L had sensitivity of 100% and a specificity of 31% to detect aseptic loosening (AUC 0.67, p = 0.031), resulting in a PPV of 57% and a NPV of 100%. Serum dkk-1, serum sclerostin and urinary αCTX-I were not elevated in subjects with aseptic loosening (p>0.05). Serum ICTP and TRAP5b show potential utility as screening biomarkers for excluding aseptic loosening, because of their ability to discriminate individuals without disease. Our finding of elevated ICTP, generated by the action of matrix metalloproteinases, suggests a role for this group of endopeptidases in aseptic loosening.